Introduction
Bile duct injuries can be of varying degrees of severity and have the potential for causing secondary biliary cirrhosis/recurrent biliary sepsis, which may require liver resection and even transplantation [1] . Liver transplantation for bile duct injuries is performed either for acute liver failure or secondary biliary cirrhosis. Prognosis in patients transplanted for early hepatic insufficiency is much worse than those transplanted electively [1, 2] . Associated vascular injuries are common in patients who sustain a bile duct injury. This can lead to ischaemia and partial atrophy of the liver, stricturing of the hepaticojejenostomy with secondary biliary cirrhosis, or liver abscesses [3] . Therefore, livers that sustained a previous bile duct injury may not be considered as suitable grafts for transplantation. Furthermore, at the time of donation, the extent of the injury is unlikely to be known. Herein, we discuss a case where a post bile duct injury liver was recovered and successfully transplanted. We have adhered to the SCARE guidelines in the reporting of this case [4, 5] .
Presentation of case
A 51-year-old female sustained an intracranial haemorrhage and proceeded to donation after brain death. She had previously sustained a Strasberg E1 [6] bile duct injury at the level of common hepatic duct during a laparoscopic cholecystectomy in 1988 managed with a Roux-en-y hepaticojejunostomy with no further problems during the follow-up.
At the time of liver procurement, an atrophic right lobe was noted. During bench preparation no hepatic arterial tree injuries were identified. The bile duct confluence was opened into the left duct, identifying a segment 4, caudate and segment 2 and 3 ducts and creating a wide opening to facilitate hepaticojejunostomy ( Fig. 1) .
The recipient was a 56-year-old male with cirrhosis secondary to alpha-1 antitrypsin deficiency (MELD score 16). Liver implantation was performed using a side-to-side cavo-cavostomy, end-toend portal vein reconstruction, donor common hepatic artery to recipient common hepatic artery anastomosis and a hepaticojejunostomy. Given the atrophy of the right lobe, the diaphragm was plicated in order to avoid rotation of the liver leading to hepatic venous outflow problems. The recipient had patent vasculature and hepaticojejunostomy as demonstrated on cross sectional imaging (CT scan) at 12 months. The recipient remains well at 36 months follow-up with normal liver function tests and Doppler ultrasound.
Discussion
There remains a significant shortfall between the numbers of available donor organs and the number of livers, there is still a need to expand the organ utilisation criteria in order to reduce waiting list mortality [7, 8] . Among the extended criteria organs [9] the use of livers from donors of advanced age, or those with hepatic steatosis, infective conditions such as hepatitis B and C and HIV, or a previous history of malignancy warrant careful review and quantification of associated risks prior to transplant.
A particularly challenging category is the use of liver grafts that sustained previous injuries [such as trauma [10, 11] , biliary or vascular injuries [12] ]. Their utilisation is haphazard and relies on surgeon's experience with complex transplant and hepato-biliary cases.
The use of a liver post bile duct injury has not been reported before, making this the first such case report. The particular concerns regarding biliary injuries are the extent of the injuries and the potential associated vascular injuries, which must be identified during bench preparation. A long interval between injury and retrieval (as was the case here) provides some reassurance that transplantation can be successfully undertaken. The management of biliary reconstruction at the time of transplant should follow the principles of biliary reconstruction in cases with biliary injuries, extending the hilar opening into the left duct to ensure a wide, patent anastomosis. During this step, attention should be paid to segment IV arteries which sometimes may be difficult to identify during bench surgery.
The presence of previous bile duct injury should not be regarded as an absolute contraindication to liver transplantation. Scrutiny of donor's clinical course post bile duct injury repair, together with an experienced procurement team and a careful bench assessment are key to a successful transplant. The lack of biliary complications three years post transplant reinforces the safety of using such donors.
Conclusion
This case highlights the successful utilisation of a post bile duct injury repair liver, employing an experienced procurement team and careful bench assessment and reconstruction.
Learning points
• First case report on the use of a donor with previous bile duct injury for liver transplantation. • Emphasis on careful liver retrieval and backbench preparation, with attention to arterial blood supply.
• Previous bile duct injury does not preclude use of the liver in orthotopic liver transplantation.
